Abstract. Neutral strange particle production in "0 Ne charged current interactions is studied using the bubble chamber BEBC, exposed to the CERN SPS antineutrino wide band beam. From a sample of 1191 neutral strange particles, the inclusive production rates are determined to be (15.7_+0.8)% for K ~ mesons, (8.2_+0.5)% for A, (0.4 4-0.2)% forA and (0.6 • 0.3)% for27 ~ hyperons. The inclusive production properties of K ~ mesons and A hyperons are investigated. The A hyperons are found to be polarized in the production plane.
Introduction
The production of neutral strange particles in high energy neutrino and antineutrino interactions has been studied extensively [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . It is generally considered that in the case of "~ charged current interactions strange particles are produced mainly by the following mechanisms (see Fig. 1 ):
(a) associated sx pair production in the hadronization process, (b) direct charm production on the strange sea (~--->e transition), with an s quark as spectator and possibly an 6 quark from the Cabbibo-favoured decay of the e quark, (c) Cabbibo-suppressed direct production of strange quarks (u--+s transition).
* Now at Tufts University, Medford, USA ** Now at Cavendish Laboratory, Cambridge, UK Mechanisms (a) and (b) give rise to an even number of strange particles, whereas mechanism (c) produces single strange particles.
Neutral strange particles are quite easily and reliably identified in large bubble chambers, in contrast to most other hadrons. Therefore, they provide an excellent testing ground for the ideas of the quark-parton model as well as for hadronization models.
In this paper, we present results based on a sample of 1191 neutral strange particles produced in 13858 antineutrino charged current interactions (with muon momentum greater than 5 GeV/c) from an exposure of BEBC to the CERN SPS antineutrino wide band beam.
(a) (c) Fig. 1 a-c. Diagrams for dominant processes contributing to neutral strange particle production in antinentrino charged current interactions In Sect. 2, the experimental conditions and selection criteria of the event sample are presented. The inclusive production rates of neutral strange particles are extracted in Sect. 3. The differential rates for K ~ and A production and the single particle distributions are discussed in Sects. 4 and 5. A polarization is investigated in Sect. 6. Finally, Sect. 7 summarizes the results.
Experimental procedure
The Big European Bubble Chamber (BEBC) was filled with a heavy Ne-H 2 mixture (75 mole% neon) and equipped with an External Muon Identifier (EMI) consisting of two planes of multiwire proportional chambers. It was exposed to the wide band antineutrino beam produced by 400 GeV protons from the CERN Super Proton Synchrotron (SPS).
For the present analysis, a sample of 51750 frames was carefully scanned for interactions induced by (anti)neutrinos. The events were subsequently measured and reconstructed using the standard CERN-HYDRA program chain. Details about the scanning and measurement procedures can be found in [ 15] and [ 16] . The events were required to be inside a 17 m 3 fiducial volume and to have an identified muon of positive charge with momentum greater than 5 GeV/c. The muons were identified using the EMI, with an 85% efficiency for momenta around 5 GeV/c and about 99 % for momenta larger than 10 GeV/c. If two or more muons were identified in the same event, the muon associated with the incoming (anti)neutrino was taken to be the one with the greatest value of the product (p u .p~ ), where p u is the total muon momentum and p~ is the muon momentum transverse to the beam direction.
Among the charged current events, 43 were too confused to be fully measured and were rejected for the present analysis, as were 32 events with an uncertainty on the total visible momentum or on the muon momentum greater than 30%. These rejected events do not contain abnormally large numbers of neutral strange particles. As a result, 13858 antineutrino charged current interactions were selected.
Neutral strange particles were detected via their decays into pairs of hadrons of opposite charge ("V~ KO--+lr+lr-,A~pJr and A --.pro +. By "K~ we denote both K ~ and K ~ mesons since no distinction between them is possible in the present experiment. All V ~ possibly produced at the antineutrino interaction were measured and constrained to fit the above decay hypotheses to all physical origins. The fit probability was then required to be greater than 10 4 for the fit to be retained. When more than one physical origin was acceptable, the fit to the primary vertex was selected if its probability was greater than 1% or if it had the highest probability. There were 1191 V ~ with acceptable fits to the primary vertex.* * In the case of y/V ~ ambiguity, both V ~ and 1, fits were attempted.
If an acceptable fit was obtained for the ?~ hypothesis, it was always selected In order to ensure good V ~ detection and measurement efficiencies, the V ~ vertices were required to be at a distance greater than 1 cm from the primary vertex and at least 25 cm in front of the bubble chamber wall. The cut at 1 cm was chosen empirically from the distribution of the distance between the primary and V ~ vertices. Furthermore, the V ~ lifetime was required to be smaller than 6 times the corresponding mean lifetime, in an attempt to remove the V ~ which have an acceptable fit to the primary vertex but which more likely originate from a secondary vertex, downstream from the antineutrino interaction.
In this analysis, particular attention was paid to the choice of the minimum accepted value for the Z2-probability of the fits. Indeed, backgrounds of several types are expected to be concentrated at low probability. In particular, neutron or K ~ interactions giving rise to two particles of opposite charge, and genuine K ~ or A originating from a secondary vertex, can occasionally give an acceptable fit to the primary vertex. On the other hand, it was observed that the V ~ with a fit probability lower than 5 % have an average momentum significantly larger than the V ~ with higher fit probabilities. A value of 0.5 % for the lowest acceptable fit probability has been chosen, as a compromise between efficient background rejection and reliable unbiased selection.
The effect of the selection criteria is summarized in Table 2 ). The ambiguities between the different V ~ interpretations were resolved by using the distribution of the cosine of the angle (0") between the positive decay track and the V ~ line of flight (Lorentz boost direction) in the V ~ rest frame. For K ~ this distribution is expected to be flat since the decay is isotropic in the K ~ rest frame (this would not be true for polarized A or A). The cos 0* distribution for all K ~ fits is shown in Fig. 2a . It is observed that the ambiguous V ~ do not contribute significantly to the central region defined as [cos 0"[ < 0.6. 
